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Abstract 

The primary aim of electronics is to design low power devices due to the frequent usage of 

powered widget. The memory cell operation containing low voltage consumption hasbecome 

a major interest in designing of memory cells due to its applications in very low energy 

computing.Due to specification modifications in scaled methodologies, the only critical 

method isstable operation of SRAM for the success of low voltage design of SRAM. Along 

with the power and voltage consumption, due to unwanted switching actions of transistors, 

the access time of the SRAM is also considered as a complex parameter and it is used for 

different blocks like, designed SRAM cell, access transistors, pre-charge circuit, decoders 

and sense amplifiers.The conventional 6T SRAM are unable toachievethe less delay and sub 

threshold operation. The proposed design is designed by using the sleep transistor circuits. 

The sleep transistor circuits are turned to be ON in active state and in OFF state during 

passive state.A supply voltage of 1.8V is used which enough for low power applications in 

energy computing. The designed SRAM cell has conducting pMOS circuit, which can also 

reduces the total power dissipation. The designed 10T SRAM cell reduces 40.56% of total 

power and 17.86% of total delay compared with the conventional 6T SRAM cell.The 

structured SRAM cell is reproduced by utilizing Cadence device of 180nm innovation. 
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INTRODUCTION 

Very Large Scale Integration (VLSI) is 

defined as a single chip integrated circuit 

consist of transistors and it is a single 

silicon chip containing the collections of 

gates fabricated. In VLSI chips, the power 

consumption has increased constantly. 

Moore’slaw states that VLSI method is 

used to increases inclock frequencies and 

transistor density continuously. The VLSI 

trend technology scaling in the few years 

show that40% increase in number of on 

chip in transistors and 30% increase in 

frequency operation of VLSI systems. The 

supply voltage and capacitance scale down 

the VLSI chips power consumptions and it 

is increasing continuously. For the high 

performance VLSI chip design, back end 

and front end methodology has an 

important impact on the design time, 

design power, design speed, design delay 

and design cost. 

 

EXISTING METHOD - 6T SRAM 

A low power 6T SRAM cell is designed 

by using two cross coupled CMOS 

inverters. The main advantage of the 

circuit is that static power dissipation 

issmall and it is limited by the 

leakagecurrent [13]. Because of high noise 

margin, the existing circuit has high noise 

immunity. The word lines are activated for 

the read and write operations. The SRAM 

cells are connected with the bit cells 

sothat, the access transistors are turned to 

be in ON state [20]. The information that 

is stored in the cell doesn’t get destroyed 

by the read operation. This circuit can 

operate in low voltage power supply. The 

inverter of the CMOS circuits are in back 

to back connections in the memory cell 

SRAM design and they areprovided with 
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two access transistors at the end. The size 

of the cells in the circuit is larger in size. 

The cell allows the modified information 

that is stored during write operation. 

 

 
Figure 1: Circuit diagram of 6T SRAM. 

 

The basic SRAM is shown in the above 

Fig.1.To perform the both read stability 

and write stability, the nMOS act as pull 

down transistor in the cross coupled 

inverters and it has the current carrying 

capacity as high, the access transistors 

has the strength as higher and the pMOS 

act as pull up transistors and it is 

weak.The bit lines are connected with 

the access transistors N3 and N4 [9]. In 

this circuit, two inverter circuits are 

connected as crossly and coupled called 

as cross coupled inverters. The access 

transistors are always in ON state by 

connecting them with the write line by 

providing write line as 1.The Q and 

Qbar are termed as output terminals. 

 

PROPOSED METHOD - 10T SRAM 

The designed 10T SRAM cell contains 

two access transistors, three sleeping 

transistors, two conducting PMOS 

circuits and one inverting circuit. The 

designed 10T SRAM cell using sleep 

circuit and conducting pMOS is shown 

in Fig. 2. 

 

 
Figure 2: Circuit diagram of 10T SRAM. 

Operation of conducting pMOS 
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The conducting pMOS circuits have both 

read and write operations. In the read 

operation, word line is activated and the 

external word line driver is said to be 

disabled. The value can be determined by 

using the external logic [25]. The bit lines 

B and Bbar of the cell are pre-charged in 

the write operation.In the read mode, the 

bit lines will disturb the charges that are 

stored in the internal nodes, and if the 

inverters are not strong and that the bit line 

does not discharge to the expected 

values.The unbroken connection path is 

from ground to theoutput node. During the 

write mode of operation, the access 

transistors are enabled by applying word 

line signal WL equal to'1' to the gates [6]. 

When data '0' is to be written to storage 

node storing '1', the corresponding bit line 

is applied with voltage equal to '0', 

resultingin a current flow through pull up 

device to the bit line through the storage 

node storing high, which is pulled low 

[11]. The unbroken connection path is 

from ground to output node. 

 

Operation of sleep transistor 

A sleep transistor can be either a pMOS or 

nMOS of having high threshold 

voltage transistor [5]. They are used as 

switch inorder to shutdown the power 

supplies to the designed circuits in the 

standby mode of SRAM operations. 

 

When the logic is said to be 1,during the 

active mode of operation the nMOS 

transistor will be in conducting mode and 

the pMOS transistor is in off state [16]. 

The sleep transistor circuit connects the 

power supply with the SRAM cell circuit. 

The sleep transistors are used as 

switches.They are header switches and 

footer switches. The header switches are 

connected with the Vdd and the footer 

switches are connected with the ground. 

The circuits are in ON state during the 

active mode of operation of the SRAM cell 

and the circuit are in OFF state during the 

idle mode of operation and it is also called 

as standby mode of operations. The 

stability of the circuit gets increased due to 

sleep transistors [4]. It reduces the 

unwanted switching. So, the power of 

designed circuit gets reduced. 

 

Read operation of 10T SRAM cell 

In the read operation, the external drivers’ 

access transistors operate the bit lines in 

the circuits. The input data that are provide 

to the input terminals will allow the data to 

enter into the main cell of the SRAM 

design [3]. When the write line is high, it 

will turn on the access transistors and it 

will be in active state. In read operation, 

the circuit reads the data in the output 

terminals that are provided in the input 

terminals. The output can be read by the 

sense amplifier in the circuit [23], [10]. 

 

Write operation of 10T SRAM cell 

In the write operation, the bit lines are 

operated by the external drivers. The 

previous state of the cross-coupled 

inverters can be easily over writes because 

of the internal driver and it is smaller than 

the external drivers of the circuit. The 

word line of the transistors will shift the 

data, and the short-circuit will occurs. The 

transistors N3 and N4 are enabled by 

providing the word line signal as '1' to the 

transistors [27]. The data is to be written 

into the cell. The inverse should take place 

when the node voltage is '0'and the value'1' 

is to be written in the cell.When data '0' is 

to be written to storage node as '1', the bit- 

line will be provided with the voltage 

equal to '0',and there is a current flow 

through the pull up device. 

 

SIMULATION RESULTS 

Schematic in Cadence tool 

In this SRAM design, the Cadence tool is 

used for the analysis of circuits in VLSI 

technology. It has the technology 

parameter of 180nm. The circuits are 

drawn on the screen by dragging them 

from the libraries and they are connected 

with the wires. The input and output 
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terminals are selected and the input and 

output pins are connected with the 

terminals [17]. The supply voltage of 1.8V 

is provided separately by connecting them 

with the Vdd and the ground. 

 

 
Figure 3: Schematic of basic 6T SRAM cell. 

 

The above Fig. 3 shows the schematic of 

basic 6T SRAM cell. The above design 

contains two pass transistors or two access 

transistors and two cross coupledcMOS 

inverting circuits provided with Vpulse. The 

B and B bar nodes acts as input nodes[12]. 

The access transistors are turned on 

whenever a word line is activated for read 

or write operation, connecting the cell to 

the complementary bit line columns. The 

output can be taken from Q and Q bar 

nodes.

 

 
Figure 4: Schematic of designed 10T SRAM cell. 



 

 

 

 

41 Page 37-44 © MAT Journals 2019. All Rights Reserved 

 

Journal of VLSI Design and Signal Processing 
e-ISSN: 2581-8449 

Volume 5 Issue 2 

The Fig. 4 shows the schematic of 

designed 10T SRAM cell. The above 

design contains two access or pass 

transistors, two sleep transistors, two 

conducting pMOS transistors and one 

inverting circuits provided with Vpulse. 

The sleep transistor reduces the short 

circuit power consumption [8]. The 

sleep transistors are connected at the 

header and footer of the circuit. The 

inverting circuit is replaced by 

conducting pMOScircuit. So here there 

is only one inverting circuit is present. 

The circuit are simulated using the 

180nm technology. 

 

Output waveform 

The output waveforms are drawn for the 

nodes B, Bbar, Q and Qbar. The four 

different node outputs are shown in the 

below Fig. 5. It shows that the B and Qbar 

values are in inversion manner and 

similarly Bbar and Q arein inversion 

manner.

 

 
Figure 5: Output waveform of 10T SRAM. 

 

The designed 10T SRAM design having 

the time delay that occurs between the B 

and Qbar and also between the Bbar and Q 

and they are reduced by using sleep 

transistor and conducting pMOS, that are 

shown in the output waveform of the 

designed 10TSRAM design [7].The output 

can be obtained by using 180nm 

technology. Whenever a word line is 

activated for read or write and thatthe 

access transistors are turned to be in ON 

state.In the read output, whenever the 

external word line driver is disabled the 

corresponding word line said to be in 

active mode. The value that are produced 

can be determined by external bit lines of 

the cell that are to be pre-charged. The 

data to be written into the cell [15]. The 

access transistors are enabled by applying 

word line signal to the transistors by 

providing the strong 1. When data '0' is to 

be written to the data note it stores '1' and 

the bit-line is applied with voltage 

valuethat are equal to '0', The inverse can 

be takes place when thestorage voltage is 

'0' and it can be written as '1'. 

 

Delay and power of basic 6T SRAM 

Delay and power consumption of the basic 

6T SRAM design are designed using 

cadence.It shows the delay between Q and 

B bar line as well as B and Q bar lines i.e., 

bit line input to bit line output on both 

ways as the input andoutput of the cross 
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coupled inverters in the SRAM cell [19]. 

Here delay of the active transistors is 

calculated. The delay is increased due to 

the presence of two cross coupled inverters 

and the delay of the conventional 6T 

SRAM is measured as 355ns across the 

voltage source using cadence tool. The 

power consumed by the circuit of 6T 

SRAM is measured as 812μW using 

cadence tool.Delay of 

theconventional6TSRAMismeasuredas322

ns using the cadence tool. 

 

Delay and power of designed 10T 

SRAM 

Delay and power consumption of designed 

10T SRAM design are designed using 

cadence tool. The delay is calculated 

between Q and B bar line as well as B 

andQ bar lines of the conducting pMOS 

and inverting circuit in the SRAM cell 

[17]. In the proposed delay, the header and 

footer circuits are not involved due to the 

usage of sleep transistor circuits. It reduces 

the unwanted switching activities. 
 

The SRAM cell will beactive during the 

active mode only. So the delay of the 

designed circuit is reduced and then the 

delay of the designed 10T SRAM is 

measured as 144ns using cadence tool.In 

the proposed design the180 nm technology 

is used. The power consumed by the 

circuit is primarily due to the current 

drawn from the power supply [28]. Here, 

conductingpMOS are used instead of 

inverting circuit. The conductingpMOS are 

used to provide strong one and strong zero. 

So the unwanted power supply to the 

transistors are get reduced and then the 

power of the designed 10T SRAM is 

measured as 149μW using cadence 

tool.Delay of the designed 10T SRAM cell 

is calculated as 144ns and power 

consumption of the same is measured as 

149μW using cadence tool. 

 

In order to analyze the improvement in the 

designed 10T SRAM design, 

thecomparison of the same with the basic 

6T SRAM design is needed. 

Power and delay using cadence 

Table 1: Comparison table of 6T and 10T SRAM. 
Design Power Delay 

Basic 6T SRAM 812μW 322ns 

Designed 10T SRAM 149μW 144ns 

 

Table 1 shows the power and delay of the 

basic 6T and designed 10T SRAM design by 

using cadence tool of 180nm technology.The 

conventional 6T SRAM cell has the power of 

812μW and the designed 10T SRAM cell has 

the power value of 149μW. The designed 

10T SRAM cell power is reduced by 40.56% 

frombasic 6T SRAM design.The 

conventional 6T SRAM cell has the delay of 

322nsand the designed 10T SRAM cell has 

the delay value of 144ns. The designed 10T 

SRAM cell delay is reduced by 17.86% from 

basic 6T SRAM design. 

 

CONCLUSION 

Low power and delay are the primary 

concerns for better SRAM design. Sleep 

transistor is used to avoid the power 

dissipation by preventing the direct path 

creation between supply and ground. 

Conducting pMOS circuits are also 

reduced the static power consumption and 

also the delay. The designed 10T SRAM 

cell achieves delay of 144ns and power 

consumption of 149µW. While, the 

conventional 6T SRAM cell has delay of 

322ns and power consumption of 812µW. 
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